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FOREWORD 

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Automotive Instruments Sectional Committee had been approved by the Transport Engineering Division 
CounciL 

This Indian Standard was first published in 1970 and revised in 1982. The first revision was taken up to bring 
its contents in line with the requirements of other International Standards. Subsequently with more experience 
gained by the industry, second revision was taken up to include symbols for the gauge and also addition of rated 
voltage in the accuracy test. 

In preparing this standard, considerable assistance has been derived from JIS D 5606 : 1973 'Fuel gauge for 
automobiles' published by the Japanese Standard Association. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 

AUTOMOTIVE VEHICLES — FUEL GAUGES 
CROSS COIL MOVEMENT TYPE — 
SPECIFICATION 



(Second Revision) 



1 SCOPE 

1.1 This standard covers the general design and 
performance characteristics of cross coil movement 
type fuel gauges for automotive applications. 

1.2 This standard consists of 2 Sections: 

Section 1 Dashboard Unit (Fuel Gauge 

Instrument); and 
Section 2 Tank Unit (Sender Unit). 

1.3 This standard does not cover bimetal type of fuel 

gauges. 

1.4 In case of gauges in cluster units, the requirements 
are applicable only for fuel gauges. 

2 REFERENCE 

The following standard contains provision which 
through reference in this text, constitutes provision of 
this standard. At the time of publication, the edition 
indicated was valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to* investigate the possibility 
of applying the most recent edition of the standard 
indicated below: 



IS No. 
10250 : 1982 



Title 



Severities for environmental 
tests for automotive electrical 
equipment 

3 TERMINOLOGY 

3.1 Cross Coil Movement Type Fuel Gauge 

A device working on ohm-meter principle, indicating 
the resistance of the transmitter, corresponding to the 
liquid level in the fuel tank in automotive applications. 

3.2 Dial 

A disk, appropriately dimensioned on which 
graduations are marked by printing according to the 
calibration of the fuel tank of the vehicle. 

3.3 Fuel Tank 

The tank that serves as a storage place for petrol or 
diesel oil. 



3.4 Dashboard Unit 

An instrument mounted on the dashboard which 
senses the cut-in or cut-out resistance in the tank unit 
according to the height of the fuel in the tank, and 
proportionately indicates the fuel level on the dial. 

3.5 Tank Unit 

A transmitting device consisting of a variable 
resistance and fitted on the fuel tank, which cuts-in or 
cuts-out the resistance according to the height of the 
fuel in the fuel tank, minimum being at *Empty' 
position and maximum being at the *Fuir position. 

3.6 Float 

A solid or hermetically sealed hollow body which does 
not react with fuel and which is fitted at the end of the 

lever. 

3.7 Type Tests 

Tests carried out to prove conformity with ihe 
specification. These are intended to prove the general 
qualities and design of a given type of fuel gauge. 

3.8 Acceptance Tests 

Tests carried out on samples taken from a lot for the 
purpose of acceptance of the lot. 

3.9 Routine Tests 

Tests carried out on each fuel g^auge to check 
requirements which are likely to vary during 
production. 

SECTION 1 DASHBOARD UNIT (FUEL 
GAUGE INSTRUMENT) 

4 DESIGN AND CONSTRUCTION 
4.1 Graduations 

The graduations on the dial are marked to indicate the 

quantity of fuel in the tank. The letters E, R, -' F 

indicate the approximate fuel levels at empty, reserve, 
half and full capacities of the tank respectively. 
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4.2 The marking and characteristics of the dial shall 
be according to the calibration requirement of the fuel 
tank of the vehicle and as required by the vehicle 
manufacturer. 

4.2.1 Preferred Ranges shall be E-^r-F, R-^~F and 
E~F. 

4.3 The earthing of the instrument shall be positive or 
negative. 

4.4 Terminals 

For tank unit connection, threaded terminals shall be 
provided. Bullet or blade terminals may be provided, 
if required by the purchaser. 

4.5 Terminal Markings 

On the reverse side of the instrument B, T and E shall 
be marked for the terminals which are connected to the 
battery, tank unit and earthing (body of the vehicle) 
respectively. Other types of markings like + and G, as 
per the specifrc requirements, may also be provided. 

4.6 Illumination 

The instrument shall be made with or without 
illumination arrangement as required by the purchaser. 

4.7 Mounting 

The mounting arrangements shall be as to facilitate its 
fixing from the front side by clamping it with a suitable 
nut and bracket arrangement. 

5 DIMENSIONS 

The dimensions of the dashboard unit shall be as given 
in Fig. 1 . 

Tolerance on case diameter as agreed between the 
purchaser and the manufacturer. 



6 TESTS 

6.1 Classification of Tests 

6.1.1 Type Test 

The following shall constitute type tests: 

a) Visual examination {see 6.2), 

b) Accuracy {see 6.3), 

c) Vibration test {see 6.4), 

d) Dry heat test {see 6.5), 

e) Damp heat (cycling) test {see 6.6), 

f) Cold test {see 6,7), 

g) Drop test {see 6.8), 

h) Rapid change of temperature test {see 6.9), 
j) Water spray test {see 6.10); and 
k) Endurance test {see 6.11). 

6.1.1.1 Criteria for approval 

Eight samples shall be submitted for testing together 
with the relevant data. These samples shall be tested 
according to the test schedule given in Annex A. The 
testing authority shall issue a type approval certificate 
if the dashboard units are found to comply with the 
requirements of test given in 6.1.1. 

6.1.1.2 In case of failure in one or more type test, the 
testing authority may call for fresh samples not 
exceeding twice the number of original samples and 
subject them to the test(s) in which failure occurred. If 
in repeat test(s) no failure occurs, the tests may be 
considered to have been satisfied. 

6,1.2 Acceptance Tests 

The following shall constitute acceptance tests: 
a) Visual examination {see 6.2); and 



70" min 



75 max^ 




AU dimensions in millimelres. 

Fig. 1 Dashboard Unit 
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b) Accuracy {see 6.3). 

NOTE — The number of samples for acceptance tests shall be 
as agreed upon between the purchaser and the manufacturer. 

6.1.3 Routine Test 

The following shall constitute routine tests: 

a) Visual examination {see 6.2); and 

b) Accuracy {see 6,3). 

6.2 Visual Examination 

The external components as well as dial shall be 
visually examined for surface defects. The dial 
characteristics, colour, styHng and printing shall be 
subject to agreement between the manufacturer and 
the purchaser. 

6.3 Accuracy Test 

The test is to be carried out at 6.5 V, 13.5 V and 
27.0 V for 6 V, 12 V and 24 V rated voltage. 

6.3.1 Reading 

The dashboard unit shall be tested with the appropriate 
tank unit. The movement of the pointer shall be 
checked for smooth operation. The readings shall be 
within a tolerance of ± 4 percent of the full scale 
deflection, tested at falling level. 

6.3.2 Damping 

The fuel gauge and the corresponding tank unit shall 
be suitably connected and the float of the tank unit 
shall move quickly from its minimum position to the 
maximum position. The pointer on the instrument 
shall move from its minimum position E to F position 
as agreed between the purchaser and the supplier. 

6.3.3 Overshoot 

This test sh?X be carried out with the instrument 
energized to indicate a particular value. The overshoot 
shall not exceed the final steady deflection of the 
particular value by more than 20 percent of the full 
scale deflection. The needle shall settle down with 
3 seconds of the overshoot. 

6.4 Vibration Test 

The fuel gauge after being rigidly mounted on a 
suitable vibration machine constructed to produce a 
simple harmonic motion, shall be subjected to 
vibration (a total lift of 0.7 mm) through a frequency 
range of 10-55-10 Hz in a period of one minute. With 
continuously varying frequencies the vibration shall 
be applied for not less than one hour on each of the 
three major axes of the fuel gauge. The fuel gauge 
shall not be operated during the test. At the end of the 
vibration test the fuel gauge shall be examined for any 
evidence of damage and shall be subjected to accuracy 
test (6.3). The permissible variation in the observed 
value shall be ±2 percent of the initial value. 



6.5 Dry Heat Test 

This test shall be carried out according to 
IS 10250 with gradual change of temperature under 
the following conditions: 

85 ± B^'C 
4 hours 



Temperature 
Duration of exposure 



6.5.1 After this test, while the fuel gauge is still at the 
high temperature, the fuel gauge shall satisfy the 
requirements specified in 6.3. The permissible 
variation in the observed value shall be ±2 percent of 
the initial value. 

6.6 Damp Heat (Cycling) Test 

This test shall be carried out according 
to IS 10250. The number of conditioning cycles 
shall be 2. 

6.6.1 After this test, the fuel gauge shall satisfy the 
requirements specified in 6.3. The permissible 
variation in the observed value shall be ± 2 percent of 
the inidal value. 

6.7 Cold Test 

This test shall be canned out as per IS 10250 with 
gradual change in temperature under the following 
conditions: 



Temperature 
Duration of exposure 



lOlS^'C 
2 hours 



6.7.1 After the cold test the fuel gauge shall be 
brought to normal room temperature 25 ± 5^C. 

6.8 Drop Test 

This test shall be conducted as specified in 
IS 10250. The test conditions shall be as given below: 

a) Number of drops 6 

b) Drop height 25 mm 

6,8.1 After this test, the fuel gauge shall satisfy the 
requirements specified in 6.3. The permissible 
variation in the observed value shall be ± 2 percent of 
the initial value. 

6.9 Rapid Change of Temperature Test 

This test shall be carried out as per IS 10250. The 
instrument shall be exposed to the following 
conditions: 



Cold (Minimum) temperature 
Hot (Minimum) temperature 
Number of cycles 
Duration {t\) 



-10+ S^'C 

+ 70 ± 2''C 

2 cycles 

30 minutes 



6.9.1 After this test, the fuel gauge shall satisfy the 
requirements specified in 6.3. The permissible 
variation in the observed value shall be ± 2 percent of 
the initial value. 
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6.10 Water Spray Test 

The fuel gauge shall be subjected to this test as per 
IS 10250 exposing only the front parts for 30 minutes. 
All parts and openings shall be suitably sealed except 
in the case of waterproof fuel gauges. 

6.10.1 After this test, the fuel gauge shall satisfy the 
requirements specified in 6,3. The permissible 
variation in the observed value shall be ±2 percent of 
the initial value. 

6.11 Endurance Test 

6.11.1 The dashboard unit shall be tested with 
appropriate tank unit. 

6.11.2 Cycle 

The movement of the pointer from the rest position to 
the fuel scale deflection and back to rest position 
constitutes one complete cycle. 

6.11.3 Test Rig 

The test rig for the combined endurance test for the 
dashboard unit and the tank unit shall be as given in 
Fig- 2. 

6.11.4 The tank unit and the dashboard unit shall be 
connected to the battery. The tank unit shall be 
mounted on the rig (Fig. 2) which stimulates the 
oscillation of the float lever with the maximum and 
minimum positions corresponding to the designed 
heights. 

6.11.5 the voltage for the test shall be 14 ± 0.5 V and 
28 ± 0.5 V for rated voltages 12 V and 24 V 
respectively. 



6.11.6 The fuel gauge shall be operated continuously 
for 100 000 cycles at the rate of 30 cycles per minute 
and examined for undue wear or breakage of 
components. 

6.11.7 After this test, the fuel gauge shall satisfy the 
requirements specified in 6.3.1. The permissible 
variation in the observed value shall be ± 2 percent of 
the initial value. 

7 MARKING 

7.1 The dashboard unit shall be marked with the 
following: 

a) Trade-mark or indication of the source of 
manufacture; 

b) Rated voltage; 

c) Type number; 

d) The symbol for the quantity measured; 

e) Month and year of manufacture; and 

f) Country of manufacture, if preferred by the 
purchaser. 

7.2 BIS Certification Marking 

The dashboard unit may also be marked with the 
Standard Mark. 

7,2.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. 
The details of condition under which a licence for the 
use of the Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 




NOTE — C is a cam operated by shaft D driven by a motor. F is the float of the transmitter 5 mounted on an adjustable stand A. F\ is 
the gauge under test. G is the battery whose connections are according to fuel gauge whether earthed positive (or) negative. 



Fig. 2 Test Rig for Combined Endurance Test 
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SECTION 2 TANK UNIT 
8 DESIGN AND CONSTRUCTION 

8.1 The tank unit and its components shall be of such 
quality, type, design and construction that there will 
be adequate protection, in normal use, against 
mechanical and electrical failure. Outside parts shall 
withstand the effects of changing weather conditions, 
water or excessive dampness. All parts shall withstand 
corrosion, dust, steam, oil, high temperature or any 
other deleterious influence to which they will be 
exposed under the conditions of their normal use. 

8.2 Resistance 

The cross-section of the resistance wire shall be 
adequate to carry the required current safely when 
immersed in the fuel without fire hazard. The 
resistance of rheostat inside a die cast or pressed steel 
housing is varied by means of wiper actuated by the 
float lever whose position is determined by the level 
of fuel in the tank. This resistance is included in the 
circuit of the indicating unit. 

8.3 Terminal 

The terminal shall be threaded, and provided with a 
plain washer, spring washer and hexagonal nut. A 
blade terminal may also be provided if required by the 
purchaser. 

8.4 Terminal Marking 

On the housing Tshall be marked for connection to the 
terminal marked Ton the instrument. 



8.5 Mounting 

To prevent leakage of fuel, the tank unit shall be fitted 
with a gasket. This shall be pravided with the tank unit 
whenever required by the purchaser. 

9 DIMENSIONS 

The die cast tank unit flange shall be provided 
with 6 holes of 5.5 mm diameter, equally spaced on 
the pitch circle diameter of 60.5 mm suitable for 
fitment (see Fig. 3). Other mounting hole dimensions 
may also be provided whenever required by the 
purchaser. 

10 TESTS 

10.1 Classification of Tests 
10.1.1 Type Tests 

The following shall constitute type tests: 

a) Visual examination (see 10.2), 

b) Accuracy test (see 10.3), 

c) Contamination resistance test (see 10.4), 

d) Leakage test (see 10.5) ; and 

e) Endurance test (see 10.6). 

10.1.1.1 Criteria for approval 

Three samples shall be submitted for testing together 
with the relevant data. The testing authority shall issue 
a type approval certificate if the tank units are found 
to comply with the requirements of tests given 
in 10.1.1. 



FLANGE OF 
FUEL TANK 

+ 0.5 
J^O 




All dimensions in millimetres. 

Fig, 3 Tank Unit 
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10.1.1.2 All samples shall be tested for: 

a) Visual examination (see 10.2); and 
Accuracy test (see 10.3). 



b) 

c) 

d) 

e) 



The samples shall then be subjected to tests in 
the following manner: 

Contamination resistance 1 Sample 

test (see 10.4) 

Leakage test (see 10.5) 2 Samples 

Endurance test (see 10,6) 



10.1.1.3 In case of failure in any one or more type 
tests, the testing authority may call for fresh samples 
not exceeding twice the number of original samples 
and subject them to the test(s) in which failure 
occurred. If in the repeat test(s), no failure occurs, the 
tests may be considered to have been satisfied. 

10.1.2 Acceptance Tests 

The following shall constitute acceptance tests: 

a) Visual examination (see 10.2); and 

b) Accuracy test (see 10.3). 

NOTE — The number of samples for acceptance tests shall be 
agreed upon between the manufacturer and the purchaser. 

10.1.3 Routine Tests 

The following shall constitute routine tests: 
a) Visual examination (see 10,2); and 



b) Accuracy test (see 6.3). 

10.2 Visual Examination 

When visually examined, the tank unit shall be free 
from surface defects. 

10.3 Accuracy Test 

Output resistance values for the corresponding levels 
of the float shall satisfy the requirements specified by 
the purchaser. The accuracy test shall be conducted 
keeping the instrument's angle fitted in the vehicles. 

10.4 Contamination Resistance Test 

The tank unit shall be free from any visible defects 
when immersed in petrol, diesel or kerosene. The 
rubber components shall not show any deterioration, 
after being immersed for 72 hours in any of the above 
liquids. 

10.5 Leakage Test 

When required by the purchaser the tank unit shall be 
subjected to a leakage test as agreed between the 
manufacturer and the purchaser. There shall be no 
leakage or seepage of fuel. 

10.6 Endurance Test 

The tank unit shall be subjected to endurance test with 
appropriate dashboard unit, as specified in 6.11. 
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ANNEX A 

(Clause 6 A A. I) 
SEQUENCE OF TESTS FOR TYPE APPROVAL FOR DASHBOARD UNIT 



Clause 


No. Test 








Sequence 










1 


2 


3 


4 


5 


6 


7 


8 


6.2 


Visual examrnation 


X 


X 


X 


X 


X 


X 


X 


X 


6.3 


Accuracy test 


X 


X 


X 


X 


X 


X 


X 


X 


6.4 


Vibration test 


X 
















6.5 


Dry heat test 




X 














6.6 


Damp heat (cycling) test 






X 












6.7 


Cold test 








X 










6.8 


Drop test 










X 








6.9 


Rapid change of temperature 


test 








X 








6.10 


Water spray test 












X 






6.11 


Endurance test 














X 


X 


X Sample to be tested. 
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